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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a high-performance semiconductor device 
using a TFT by a method, wherein a catalyst element utilized for the 
crystallization of silicon is removed effectively, and the thin film 
trans is tor (TFT) having superior electrical characteristics is made 
rea I i zabi e. 

SOLUTION: A lateral growth region 107 is formed which utilizes a catalyst 
element for accelerating the crystallization of silicon, and thereafter the 
catalyst element is gettered to phosphorus-added regions 108 through a 
heating treatment. After that, a gate insulating film 113 is formed in such 
a way as to cover formed active layers 110 to 112, and thermal oxidizing 
process is performed in that state. As a result, while the abnormal growth 
of a metallic oxide film on the surfaces of the active layers is prevented, 
the interfacial characteristics between the active layers and the film 113 
can be made improved. 
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Abstract (Basic) : JP 11191628 A 

NOVELTY - The horizontal growth area (107) is formed using catalyst 
that promotes silicon crystallization on an amorphous silicon film. 
Gettering of the catalyst Is carried out in phosphorus addition area 
(108) by heat processing. Gate insulating film (113) is formed to cover 
the barrier layers (110-112). . 

DETAILED DESCRIPTION - Heat oxidation is carried out after 
formation of the gate insulating film. 

USE - For removal of catalyst used in manufacture of TFT used in 
electro-optical apparatus and electronic device. 

ADVANTAGE - Enables effective removal of catalyst. Prevents 
abnormal growth of metallic oxide, within barrier layer by protecting it 
by insulating film. Improves electrical property of TFT. 

DESCRIPTION OF DRAWING - The figure shows formation process of TFT. 
(107) Horizontal growth area: (108) Phosphorus addition area: (110-112) 
Barrier layers: (113) Gate i nsul at i ng f i Im. 
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(1113 (B) ) 

[0 0 5 8] \:j.±<Dm'>zLx. iS'Vtm^<D^m^<^mu 

[0 0 5 9] ^rt^^Uil^/apIia i 2 9. 1 3 3. 

1 3 8{t±<T'^^7t^r)m^u^ti-r. mvii^rz\t%n 



ffiiiSco X b: > S j^U T ^ Z > , v [i] ^i^] ;ji a 
f)< IxiQl-^— I X iol^aioms/cm^ ^-Iga W ^ ^ ^ 

[0 0 6 0] '25nm/lc/-:)'^ft££^3S<^ gOOnmi?^)^ 

i^/S-r^o -E-LT. Ti/Al/Ti (IS/lv5;;ili{Cl()0/S0()/l 00 
nm) ;o^b;:i:^lfillM-C=fg/5Xon^y-xafi I 4 0 - 1 
4 2. b]y<>Mmi4 3. 14 4^rff^^'r^. 
[0 0 6 1] '^k\Z. SOnmilOSftfi^M I 4 5 . 20nin/f 
0^ft£l^M (UlTF-ttT*) , 1 - milOn^U < ^ KM I 
4 6 CO fgJl fg it ^ ^ 2 (/O H rB^^&^^M tFMT ^ . ^ 

0'20nmJlCO^ft£i^M{^^ U -f ^ Kli L 4 6 -r K 7 f X 

[0 0 6 2 ] m2^mmimm^Bf^Lrz'^. mizmm 

gftfl^Si 1 4 5 J)^^^^tf2\ gftli^BI 1 4 5 iiS^ft 

[0 0 6 3] ^LT. 300 nmilO^.^^ >3i^r.SM L , -'n 
5^ — X>^7^lZ=i:0 7"^-y^-TX:7 1 4 7^ff^/ST^, 1 
COy^-y^-^X > L 4 7 '^tmm-^ h 'J i7X[El5§Ji:c.1ol^ 

T. T F T^mm^r^u^m^^sr^m'j^'^zsm^ti 
[0 0 6 4] Zi7)9?. iuiin«7)pjnS[^T:iiii^-7 K 'J :7X 

\Bi^<7) b U< >^ll L 4 4 > 7 ^ V ^:7-TX ^14 7 tf)^ 

mm) ^}*^TJa^SL7i«^ch.1i:^. *:5i5£t^'i-r;i7^ 

•y ^VX^ 1 4 7 'r[l.:S«(^':c{Sf#LT:. K U -f >afS 
14 4^T^ia^l, 7'^ -y :7"^X >^ I 4 7 ^ri:bf>afi-ir 

T-^fSafi^a 1 4 3 ^mBi-r^o zco'^^. i^mf*n^# 

[0 0 6 5] Z ^ T 7 7 y > T X > L 4 7 y^l*-^'?i0i^ 

fil 4 s ^m^Lrz-^. 1 -mj^oTt^'j-r ^ bm^nm 

LTm3coflPBl?^.^M L 4 9 i To. ^LT. n > 5^ X 
tS^c n-ijiij^^fS I 5 0 rJOnmcO/loiCJFMToo 

[0 0 6 6] Mf^ii. 7Kmnm^^r^ 2-o^v2mm?im 
ms (C) '.z^rmr^r y^ < y-^ bn yxmi^f)^'^nz 

[0 0 6 7] -"ci-tS. T ::7 7^.t- "'-^ h U XSSOfSjilvi 



(7) 



[0 0 6 8] e^'jx.ti\ ^mmm'^''^tmmn^tLx&m 

S « ^ ^ V ^ ^ £^ g 77^' 5> ^ . S 3* §i CO ii^ iz J^ilTt S 

[0 0 6 9] rgttJicTD^gB^e^giticr^iT'Sai.j ±jef^ 
[0 0 7 0] zz-xs. mit^rz'^tm^mitm^Bm±o:)^:s 

[0 0 7 1 ] tZ^Xwli^<^HR-T E\[ (M^fm^iS. 
[0 0 7 2] HR-T EMX'^tnSFB^^COS^mXm^^ 

'^^tLxm.mT^ztf)<'^n^x^<>o se^T, .sSe^'K 
[0 0 7 3] 09 (A) \t^m^mxm'^ti^^s^Bmi 

B# . :r o ,^ Q^B^w B^alfi 1 1 o T"nn< ^ ^ n T v ^ ^ 

[0 0 7 4] /1c -To. f^jaiTon^'i^^cO^ga^Blfw^l^-^/t:.^ 
^E±Xn<m& (I 101 SEr^T^^Z >^Xn^[H] 

Lfc'f'iZ^i (Oil) S-^ ( 2 0 0) mf>^tihih^\t-r 
fzf)^. ^nb^{ffi"ciStd;^i:iOT { I I 0) Z 

[0 0 7 5 ] >Z5^, 119 (A) *:m^L Ait^'rC. S 

Aj::j3. (Ill} mizt^^^-t^i^'r-mczit. 'c(D^ 

'F-m\zvar>x'^FBn^'^mL rz^^'^zmm\z ( l i 1 1 
my^^^ri^mu^^^m^imLX'^^^o ^^^rm/)^ (r> m 



® i C » Jj; "T ^ ^ V ^ . ^ ; C ^ 1^ .1^ > f § ^ 00 r^l n ^ >) 

[0 0 7 6] f6i^. m9 (A) :i^o^.^-cf&T.m^oi.A;^ 
i c M ^' a b n -5 ^0 , im^BttLcn a A^ (tp , ^ ^7) .11 ! c ci: ^ 
t^o:>x$>^. in^, it^^coSatTe^i'^^BH^BSiciiii;:^^ 

M.A:^f)^'Kr:>^<^Xy>^. 

[0 0 7 7 ] z - { I L 1 } mizMfZ^r^^^'tmiz'ii 

BT^o 119 (A) iC^3;.^-r9<^A-'i)$aB^BS (JulJ) 

(7) ( I I L I ^izt^jt^-r^^'rmt. M<a.t^^5B^'S 

(T«fJ) ( L L L 1 SiZWitvT^f&^^il^.^^ 70^-^0^ 
[0 0 7 8] ZcOtS/1i:,^gB^afSil (IEJii;C;-^.l;sB^B'^w^^0ff1 

[0 0 7 9] #-#^-cM?£?ttOfii?^7n ij >- 'J 3 > 

Mt7:)HR-T EM^K^r[19 (B) d V) ^'B) 

<D^^. t^m-r^f)<^s^Bmizmw\'\^f)<u< . 1 1 i oi 

9 (A) ttt'^r^rz't>iz (L I L! m-.Zt^tJtr^^T' 
[0 0 SO] [119 (B) ^l¥?ffl!C'H.^LTM.^:h. 

ic -To V ^ T ^ En ^ ^ r ic. -^a^Btti -f^-r: : s: t#^.^/-:^"i^ ^ -n 

^515:^ LT^^ 'J TC0,f^®)^iiI^T^ pJtgtt.^^'Sv 

[0 0 s 1] "c-t:L> ■mf:^iz^mwm<^'^^^Bmfmmz 

hm9 (B) iCiKLS:^5"*^-^^^=:o:f?f5-r^. m:^ 
* ^ % 0^ CO ^-g B^B £i ^ S I ;^ ^' ^ ^B ^ o i^i, ± L --^ ^O ,1; 
v^CiiTAoo L/iiW^-j:;)^':^. *IJ%sflco?aB^Bl4£i^3S 

^fn^m'^z^&'oxumizT E\m^'^fzh^^^ -r ^o ? i a^ 

[0 0 8 2] *a:il?iA;9<ll^-<rciS0 X'^^^ ^1^-"^ 9 0 % 
(^m^^'^Zltd S%l^X±'} ^TS^S^iC^E^f^^-O 
il^ttn^'^otl, [19 (B) :riKL.-"cK^.^i:ife.^gc^:i?fe 

o^gB^B't4£i^M^rr£3^$oori;^^:it u > =i > o^-^^iis 

f^:b^'^i^mXy>^tMA.:^o. 
[0 0 8 3] ^^k'Z. .$:lS%B^C0^5B^B'145t^^^r'^r-S[Hi 

0 (A) iC^:^l%B^O.^.irBttHt^,'!i^f-^aB^A^-^t^^[H] 
[0 0 8 4] ."^-to, H L 0 (AJ . (B) ;i'a2-r-^v.ona 



(8) 



[0 0 8 5] 121 L 0 (A^-COii-^, (1 L 0) A.WiCW 

< 1 L 0) ttT'^-s (sSb^bH^^ (110} mx$>^) z 

[0 0 8 6] f^^. ^HL-^JilHI^uRt^^TD/A^'O^S^tC 

[0 0 3 7] n I 0 (B) ^ciK-rs^•^[Hl^;T/^^ 
{110} ffij.:;^co®/j(woiSB^B/-:)^'T^iiotcg?£ 

[0 0 8 8] cnb^-^^7:?^'^TfStC. *I^%s^c;^^B^B 

^i^mm^t^^^X'^o'ris^Bmy^^m,^ { i i o} stcsef^ 
±) co^Sb^bSt:?^' {110} ffijiief^LT'vviiiv^iEo. m 

10 (A) col^/1i:«^,1®[H]J/T/^5^->^ft'5->t^T^ 

[0 0 8 9] r^^. *%0^#bt^'^Pfa¥T-32l 339^i^^ 
ilfH« L ^ ?£ o T X ,^[B]ifT ^ ?T V ^ . ^m^^M<D'^ 

fs^ 1 '.ZTikrmr^wihyjmxm^^^m^'&mLX'^^^o 

[0 0 9 0] 

[^1] 

[0 0 9 1 ] X.^[Eif;fCO,?£^{-^^>, {2 2 0} {CtB 

^^-r^e— ^ (^M, {110} mt^mx^<>) t^^^b. 
t>^<^n, B^bTti^ti {110} mn'^^fz^sii^x^ 

^^ztf)mmLrz. 

[0 0 9 2] &.±\Z^LX ^fzm^. i^^^B^CO^B^B-tt 

®%s^O;^B^ttS^Sgli^<SfLv^¥^f*MTcg.^^m 

[0 0 9 3] *ai^At^J^±^tt.^.i:.^B^B«it^<^:><?#fa 
;^^T^*^9^C0^B^BttPi^Si^ill?SS^.^B^BvU =1 > 
(Continuous Grain Silicon : CGS) >iIf^tv^Oo 
[0 0 9 4] f^^. "Mmm 1 <;)m{3*:^^0^<75^#(*yW 

-jium mi (E) ;-.T^Txs) ^?toz>'.^, 

[0 0 9 5] 12111 (A) ;i^^{f') I iCfX-^Tf'^Sion 



m^,tmm±i^'^z'Di.'^xm^^ztx^'o . xr>iaS^-t:a 

Aj: it ^ ^ J§[ ; C ^ T fS ^-ilc T ^ 1 > ^ ^ ^ . 

[0 0 9 6] IP-^. (2! L 1 (A) '^Z^-T'^Frnmi^mt 
,^9^*51^ <^ i^PfS c^'.S L o ^ g ic ^ T (5^^ S n , 

ao. $SB^Ba#/i^'?iii^il,if^e't4;cj:':)T4^T- 'J ri^'S^j(7^r>§ 
n iz ^ ftfci: I- ^ fz ^ . w^^Wb ^ rz \tnn^^ \z ^ > 

[ 0 0 9 7] mil (B) vs:[21 1 (C) \Z^Lrz 

Yy 9 'J yfun^x^miLrz^n^.xco'^^WBm^Mm 

Z.'T^^t^^'Kmt^tLXi^'} =! >-^B^B^^S^/g-r'^fg 
^M^jIliJ?/i^' ^ \ii -9 T V ^ -t) fa® ^I^il r ^ o .r?^' . 'ln\\L^^ 

[0 0 9 8] Z<Dmz. HI I (A) h (B) 

^.L rz'^^umim%\t'm^H%tLW-^t.\^\^m 

^B^co;SiB^Btt£i^Si/-)^'(l L 1 (B) iz^L/zlS^^^m 
M 0 il i c V ^ ' 14 T S ^ i vO X PfS ^ o ^ 

[0 0 9 9] ir^^Bf^ikmmf)<BMit^n<> 
mz^^-r^^.miy'j 3 >m^7)^xm^tnmL ^ si-s 

[0 10 0] ^rz. ^mi.K'itm^Biti^m^.^^^iMim 
(f^as<]icii 700-1 1 got:) xnu^^i^m^t^f-o ztxr^ 

[0 10 1] .gB^B't4£^^IS>Ttl!iM>.^^^^ft:5i^/^i: 

x\t. ^M^&^:^'^z I oi3}&< <Dmf)<'h^. f^o-. # 
m^Mmy^^n^Si ^n^m i- :i ^ n^'raB^H-ini 
[0 10 2] z(r}m\z-o'^^x. m I 2 ^mi-^xM^-^ 

El 1 2 (A) ;^S5B^Bfl:X@'f^O,^ga^Btt5£^MJCr/.7"> 

nfc,SB^B't4^i^3ii3:;^^^^rB^ (a) ^.T^TMra^-c^;-^^ 
[0 10 3] zz-e[2ii2 (B) ;c.^-r-.^is:;^?^{W5a 

(a) :cJ5o0?oO^^B^Bttf£^lii-c:5o':. lOisiSIS. l 
1 Ji^Sa-ttfi^MT-^^o C^B#, .lisB^B'ttri^M I I i: 
Sf5 1 0 <hcoW-ffi I 2 \Z^6^,f^m^fk'tjb^'0i%< -li 

< , ^nn<j^.mtr6.'DX3^^<^n\^x^}iQ^^^'^'^'''^ 

[0 10 4] HP^. ^^iSg^Si^Sco^ii^o-r^lo^g^n 

fzi^^Bmimm I I ^iSK I oii-c#^;cig!]#^r< . 

^1 o ^1 0 i^; ^'ci ti ic J: o TMSXPfS-^'t^ii.-V :f 



(9) 



[0 L £) 5] LTf#bnAc.^a^->'J n >mr)m I'l 
(B) iZfr:Lrzmf2i^mtf<^.^(^'(:'$>^. Z(DitmAt^] 
y'.Zj^^Y-y9^)>^Xm i 600-650 WrtDnfc 

[0 10 6] ^LT^cOf^, HI I 2 (A) il^fl^iJca 

[0 10 7] zz'(:^m^f^z>'^t^mitxm<DWz^.m 

[0 10 8] C-5LTXffifi{t^[a^Xg^S?7-r^> 
r^Sl^r^l (b) ^^ITmSSTr^-^^n-Qo ZZT/^^ 
^PpI (a) >z%t^^^:<t.. SfS L 0 i:T--J^?^C0;f:£B^B 

■f^->X^^^^.'r:^^o (1112 (C) ) 
[0 10 9] ZC0tivCSS-t4/i?^'iii^^^chSfS I OvCWLT 

[0 110] tX.^. m 1 2 (A) T'.iSSB^aftXgf^iC^ 
a ^ ^vf ^ r □ ir X ^ e^'J (C > o T V ^ ^ 75^ . fSa^B-f t n^'^P^ 
7 L ^ ^ (7^ ^ ^Sa^ * ± if TXPla?i{t ^ S SXg ^ ff 

a^B'l4J$ ^ f# -t) d > ti^ T ^ ^ o 
[0 111] C^LTftbtlfcnSa^B-ttS^M (HI 1 

(A) ) \t.. ?SB^B{tx^JcgL/^cSii».±T(7:)^5agi^ 

fT-5m<7^f5B^Btta^M (SI 1 (B) ) ;c>5-^Tf*S5I 

[0 112] :i(DX[?fSSc(7)^'/^«'?:^l^^>*^-i^f>ff (El 
ectron Spin Resonance : E S R) iCcfco TX >\EiS 
cT^^i^CoTl^n^o ^I^T'.i^ffi^) 1 ^f^sfxsjcse 
o Tf^Sl S n/"c,SB^1±a^»i<7) X t: > Sit •i>.^=i: < > ^ 

5X101 'spins/cin3 E^T ($f^L<ti 3 x 10 1 'spins/cm 

X^>SJg^^^8iCfgv^>^San^, 

[0 113] cTFTco«^?$tticr^i'r^^i.: **.5S 

^f] Tf-^ ^ L /"c T F T ;i mSSB^B U 13 > 'v ^ f- M O S F 

[0.114] (l)TFTOOXI' -y^V^'lt^ (:t>/ 
:t7®lf?^tJ]'0mA^f?!S('fl) ^i^g^><^c^:^-tt-XXU-y 

ST F T i t^i^lBO—lOOraV/decade ({-^S6<]{z:6:60-'85(iiV 
/decade ) >'J^$^v^a 



(2) T FTJ^af^il.^^tgfii-ICo^^x/ir^f^i^j/S 
(;:zFE^ '^^^ NT^r t-Jt-^HT FT-c lOO-'25ncm-''Vs 
(f^SS^tCt^ l20~'J00c[n^/Vs ) . P ^[^ST F T 

TSO-200c[n2/Vs rf-^aa^iC/^ 1 00- 1 50c[ii2/Vs ) 

(3) T FT<7:>f|g»J'aj±^mfi>"^^ L ;^VM'am/E (V 
Jl^^T FTT-l. 5-0. 5 V>/jN$'.s 

[0 115] Si^bTfinz-^-x-r 'y^> 

[0 116] m^^i^\zm-r ^'m^:. 

U — 57 >/,^C MO S fga'^"=i:^-f > ^iHJf§-r^^S 

fc ^0 CO il^o^r^l ^ j}< ^ ^ CO :c f f] ^ n -i) . : - ;^ 

U > U — ^ ^^^-.t-X-J^'^'^Zl-^ -D^'^^^o 

ggc : 9S 

T FT'^y-f bl^HM^-^^^JW : 30nniZ5:l^'50ntn 
T F T:oy^ : 0. 6;.im 

[OIL 7] ZcO'J >y:t-> U-^:cJ:'>T%>f.JilSSc 

eg ^ -> X h u > X f-^s L xmi'%mi&-^'rmz l rz. 

4o:.^TSif^Jir^Sioo MHz coi^fi :^fj<'<^-^nrz. 
[0 118] i;x±,<r)mr^n > ^i^i^- ^^o^'j'>y 
'>'x^(7:)§?SS^]r^T^->':-i. *%B^coT F T.-iim^^B^B^" 
'J n >efilfflL/^:: I GFET:3E^-r^, < ii/S.^ 

T ^ 'tt ^ w L T ^ ^ :: ^ ^ ^ L T -t) , 

[0 l'l9] rTFT?#tti:CG5^P«^f^;ir^ir''C)"-a 

±m<^mr6:i^nrzT f Tm±EL'J\Bim^-\i:t. tf 

T ^ S tt li L T , B^B t W ^ C -to ^ T ^ S a^B ^ : 1 11 TiTL 'ft 

^:^^.5 4£igf;^-^5M'rffI)^ L > Z^n<i^ 

[0 12 0] ^^a^a'iw!^;c.iott<)-^gQ^*#^^':)il-i^'!4:-^. ^ 

'Characterizai ion of High-Efficiency Cast-Si Sola 
r Ceil Wafers by MBIC Measuremeni : Ryuichi Shimok 
awa and Yutaka Hayashi. Japanese lournai o! Applie 
d Physics vol. 27. No. 5. pp. 751-758. 1988. iZi^'K^ 
tlfz i'Planar boundary. Tj5o,, 

[0 12 1] LE.m-x:zjini^. ^mmtL'^'z'.t \ i i 
1 } 7j^a^B*w {111} mmxm. (2211 ^-iifB^ti 
(2 2 1! iwist •^i'^r^:zf)^^^n^. i.o?(ffi« 



(10) 



[0 1 2 2] ( I 1 L 1 J^^BtimtZ3(D»Jt4<L 

{2 2 L) M^mmtZ 9 (DPtmtL^thm^tl 

[0 12 4] ii'z><n^:^FBm(Dm\zmfS.^nrz:i^^Bi^iiW'*z 
^t/^T, myjco'^^Bo:)m^&7)^ 1 1 i oi -Q-^^m^. 
(1111 m^^zPijrsr^\^'^i^f)^ur^^o tr^t,. 

0 =70. S'^ OO&^iCZ 3 C0^^^;S#i:.1i:^Zi:;9^'a]bnT 
[0 1 2 5] f^e^T. 119 (A) COT EM^KiC.T^^n 

^) -5 §^ ic jt^T ^ w # ^ . 
[0 12 6] f^^. 0 = 38. 9 ^ cT^B^ICiil 9 c7D^^i^^1^i 

[0 12 7] c:coi$;^j:*tjj;K#Ji, m-mJiiiKD'^FBm 
m\zLt'mfS.^nr^'^K m-^. :^m^m<7)^'^i^mmt 
m^iiLf)mm.[i loi TMor^v^^^^bc^. 

[0 12 8] zzT. ^m^m(D^mi^mm^ iJi s'^F 

fg{CJ2::^LfcTEM¥a (^^IffS) 1 3 (A) iC 
7!)^ fil&{lM..-t^5P5j^tiiErS]tt7?^'[5]— Tr^-Q^i^^L 
CO 1 2 9] H 1 3 (A) -C^ST-^^'^i^-nfc'.t/EiE 

[0130] flk:^. tj£3?^^fg7U:t^ U •> 'J 3 1 7? 5 

=F<Sica2l^L/zTEM^S (ffg^iifft) ^11113 (B) 
{Z^r. fl£3ft^0fSian< U U =1 >M-c=li[Wl-®:^fficogB 

^3^«^.ib;Sb{c,^.ffi-r^co^^T<^o, mi 3 (A) jcis 
m'r^'^^Bm{^±o:iSi\^\±n^±<T-^m'::-h^fz^t'^ 
[0131] ^rz. m 1 3 iim-<^^pn^mmm'x-mm 

L;tii^cOT E 1 4 ;ciKTo ^/ti, 13 14'^ 

iZiSt^TPoini I r 3 0 fSiCffi;^ L 1 5 
(A) ;c. 2 0 0 7Jfgil5e;tLrc'?S<r[3 1 S (B) \Z 



iSTo HIS (A) i^ic^feviTEgl^-ca^n/znl 

i§ic7:?^'Ei 1 5 (8) Jcfg^^-r-tJo S/ti. Poini I ;c4^;t^ 

(C) iCiFT, 

[0 1 3 2] ^^tC. Poini 1 >^<l5l^(i^TPoin[ 2 
iPoint 3 ^^^L/c. Point 2 OO^^.^.^^rH L 6 

(A) , (116 (B) , die CO iC. Point 3 vOffi 
^SSH^il 1 7 (A) . El I 7 (B) . H 1 7 (C) ;C 
ST, 

[0 13 3] zt\'^j)m^T^^7!)^^'h. f£ -tcT^.^s 0^0*5 

'O&L. T F T ^^:^mr^coiZ±'A^f^li:-.^m'i^XiZ-h \ • 

T . sSs^B^i ^ II ^ ; t ^ ^a^B f# ? CO m - ^ 

[0 13 4] Cme-Jtl 2: ^^^gty'lT;^5l5EiT'] I 

f^^^^^'::$^^Bm^Mmcom^Bitx^^^'fom'^'.zmlz 

3 0 6 5 2 ^{L^^^<7)'MrmM L iztm^^^k^m'^ ^^m^r ■ 

[0 13 5] S^SSS 0 1'J:)x;c 200ninJ?c^^ 

ftEl^MS 0 2 ^ff^5?Too ^LT. ^^±iZ^^FBm^ 
mms 0 3 ^MJ±.^C VD?£;ZJ;0 TSnraCO/S^iCJFMT 

■y ^;U7K?g^S^X e > - n - K 0 L y ^ 

;i/aWJi8 0 4^ffi/ST^o (HIS (A) ) 
[0 13 6] 500r 1 effalOTK^ai L 00 ft, 550 

SgLT?S§#B^BS;S^^O|gB^aft>*wF*^Xffi<7)fS^^t> 
oT*>B:^^ (US (B) ) 

[0137] zoL -z^s^Brnkmrn s o 5 r)^m ^ nrc 

U >{Cci:-5y-y ^ 'J >^'Xg^fT^.t;i^)cO?i-B5iSS 
0 6 ^ffMT^, *:^5S^]^ 1^*6.13^11 8 0 6 i: L T 7 ^ 
X'-^C V D7£(C J: Bf^trz loOnraJ^cO^ftfi^JlS^r.^ 

[0 13 8] zmmm imit^^mm) so 6 

U >^,jiapIi2Sc8 0 7 ^rff^^i^T^, V 7 X'v' 

h'— l::>^'?£iCcfc-^T'J >-^.SDpSiS8 0 7 ^tB/t^T^ 

USSi^iJ 1 iC.T^L.t:f$7:i:fl!J0O^g5:zJ:-^-r 
[0 13 9] ^LT. 'J >i^.?]DpI^23cS 0 7 SfF^RtL.'- 
'o. mx:\'mm(Dnu^Mm'r^.i''-K m^co:z v y^i^ 
'J >^.^DpI15Sc8 0 7 cy-y 5^ 'J > ^5 tr 

' ^) , zcoy -y 'J > yx@coi$$fflt^^ss^'] I 

ZoLXZiy rjlf)^'pf^< hh 2 x iQl "aioras/cm 
3 tiTiC^Tfai;S5nf-,^gB^af4£^^lIi8 0 8 ^i^^. 

[0 14 0] u±oofs;cl x-Mmitm'j:)Y-v y ^' > 7X 



(ID 



(MS (E) ) 

[0 L 4 I] SttJlS 0 9-8 11 h?eaM8 1 

[0 14 2] w±co*^{c. ^m^m'f^m^nm^t^^Bn 
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[0 14 4] *:^.$Ee^ijcoi=g/s>-r^^&. ^r«fS4 0 
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W^jSM i t TT i 09 ^filffl L;"cMT;l.;^'JO=i-vrL^< 

[0 14 5] ;gB^{t:y^xco^ffi. SS/^L^"fB'J® 

tC?^LTfSIIM>LTf3atgLo^.tfe^'tt£i^3i4 0 2 ^ 
jg/5XT^o $:^3gWT(S«M;^'X> L-r'>T> (SiH4) 

[0 14 6] dCOii^. /SMTSlgti 800-850" r 
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[0 14 7] St. ^M:^x<i:LTx^>>-^fl:S^ 
(N20)Xti-^ft^^(N0) ^^C^tli^ 600-650 t:cnfi 

0,1-1. Otorr >L, ^tl^'-flcT:) tfXrjfc 
fitiSiH4: lO-30sccm, NO2 3^tlN0 : 300-900sccin i 

[0 14 8] :*:|l^£fi?»IOif^. MEE^C V D :0 

.^SMT* S n ^ ff^ > -^j: ^ o 
[0 14 9] Sr-. /SSM^'X^S'^^-jCOiT-iiZiiT 

■hX^^. ^COii-g-, ;7£J?i+rxi:LT40-50sccra(75v^ 
n-;i.->7> (SiH2Cl2)i 200-250scc[ii cor>^-T 

(NH3)'>^fflU, fXMSS^ 750-800 t; , S.f^^E:^^ 
0. l-O. 5torr cTntS^f^^ 

[0 15 0] ^ft^^mt^:^^X,S?5^^(7^?;tttii-r[S±-r^ 
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'.i,iSa^{t,tr^xc7)/>7:f< > t^s®sc^"^®{c^ft£i^5i 
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#€tt ^ Wr «'t^'^ T ^ tl ^) b ^ 1 i 

^<Xt^. '^{', il?lffl(7^-^s^s^.^:gg^f^?:{T^^^f ^ 
iC'.i. ilI^-<' h U ^X[H]?§co®M;:?<:^^<.^j:^/'-i6gE.^ 
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mmizmur^zthxi^n'^. ^>-^^< th^^-t^^iB 
f^m^tiz^ ^mu^ nx'^^n[ip<i^(r)X\ y-r h«fSo 

[0 15 8] mmnu^'^zmuT ^^^'.zit. -r t> f 

>^->' 3 >?£s/c!ix^x^ K-t:> 
^mu. n.m'p^'-^^^WLizx^'mu. mm^n^-^^^ 
^ ic ct ^ i^^n/1i ^^f^^^k^m \ z h7)<x^ ^ , z ti b 

•^^l^ii, ^']A;xXT F T > PT F T h-cf^.-OO-^'t;^'^ 
^ S 7i b -tt i ^ /t: 1: ^ ;I iliRB^ ;d: i^.^Pn< °T fJg T ^ 

[0 15 9] ^rz, mnT<>^mPs7t'MtLX\t. v 

^y^xmiZi^m^^'^^^Xhtl^tl 3n^7t^ (^^^ 
>, ^''j X^:^:^^ >vXi^) ^^'.^^ ^i'-r XfR'lIlf^ 
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[0 16 3] -eUT. -ja, ±E,^M^M^R^*Lrcft(C 

[0 16 4] i^mmT] ^nmrn-^s'^t. (o 
D^i^^^zumr^o mmr FT commmm^^mi s{z 

STo m 1 8 tiili^T FT^^^KffLT L 7J(S{Cffi;^L/c 

[0 16 5] d 1 8iC^L/^cTEM¥Kti, [1 L 9 
(A) iC^Tli^T F TcOJiSllSrA- A' T^cn^ 

^m'c^mLrzm(D&\mm'Ts&^. mi 9 (a) ic^t/^ 

T. 2 UiSttH. 2 2tiy-XlS, 2 3tiy-rh^, 
2 4;iKU<>SS. 2 5 tiy'-^-y ^-TX'^, 2 6 K 
U^>affi2 4>P^«ffi2 7 >^fg^t--5fci6.(7^=l> 

[0 16 6] *5lj?g^yco^flit3:. [ii^T FTooi::;5ic4o 
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^ fF^fiJc f a .'^^ ^ -tJ o 
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mi 9 (B) {z'at^m.(Dmn^m^^'Z''^^^o 
[0 16 8] ccTDtnic. y< hm2 3 tmr^^mr^s^m 

r^T^y^'y ^^xi7 2 5 ^(^m^zm^^mmmm^ri 
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FT;;?^'^«^nTU<>, 

[0 17 3] ^^'oc7:)TFT;iStg±iCil]^ v- h'J 
[e]S§ 5 0 3, y-f hfl'J|giW[H]^5 0 4, y-XiJggl/llH] 
?S 5 0 5, n ^[HigSS 0 6 -rfg/iicT^o ^OOK.I^T 
i7f-^ 7-7 h U -^^XS^giCjC+LTA^F^SfgS 0 7/-?^-p.fiO 
^^$tl^o T:7 7" r h 'J ^XSfSii^C+fpiSfg 5 0 

[0 17 4] ^rz. El 5 iCiSTfg/ST'/i. T^^T^YT'-r 

fS ^ b CO ^ ® f )j ^9 ^ ^ yjj ^ < tf ^ -r Z i: ^' - c ^ o . 
[0 17 5] mtz. ^'J^-IR-Z'^t, til^m&'^-^r^^i^^^ 

ZtlFPC (7 U-^^x^;!. ■ > h • t^— ^-y h) 5 

0 8 ^m'Oi^if^. z z:c^.i'£^^iii^;L'-c I C^.-y 7 

[0 17 6] CC-r*:a:i^A/i%tf^L;tif5B^a^v-n.-;i. 
cTD-C^'l^m 2 0 iC.l^r, ftfSidiWft 2. 6 <>^, 1280 X 
1024(1^1?. li^-^-f Xv3:45x^mX32;im'C'^'?). ^ 

[0 17 7] m2 0',Z^Lrz\i^^B^i^iL-)l'^t%jmii 

^ff ^iZ!LS[H]S§^ffl^-7 h 'J ^XlHl?Sch[Wl-cog{Sii;c 
-i*J^«LrV^^. SHo. [1 1 9 ic:S-r;^B^a^v^-.^L^ 
'.ixXT^A • ^> • /\^-ii^mmtLrzh^':)tW;^^. 
[0 17 8] r^^. ^mm'^-'^t:^m^m^\{^^B^^'^ 
m^zMmLrzm^^z'D^.^xtimLX'^^^^n^. r -yri 7 

^h'J^XSiEL (XU^ K CI ^ t-y-t >X) 

^ ^fii L < / - V ii > -^-^ ^ [5] - sfsi ;c /F^fit T ^ :: 

[0 17 9] iii^CT^^SB^B^iKSS, EL^-^::^g 

^xs< i^-'J'^y^'^ f ^ i 3 7t'^ ft ^ ^ « ft ^ ■: c s f g T 
-5 . z \tMM.{t^^it'^\t ^ \z s ^ ^a&&-r t ^ 

^) is: ± T vCiS^ T o C i: n^'T ^ ^ , 
[0 18 0] r^5|u^.J9: *fl5gB^',^;|/)SlFtJ8 ;c/nL.-t: 

CTxi^, 'Xa y'aii-y-rh'^c;)vaWla]5§^i^^l^!J 
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5, 
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(iTtti-Axy; y 5^ 2 4 0 4. 'J 7 U 57- 2 4 0 
.5, 2 4 0 6, Xi? iJ-> 2 4 0 TTfSfit^tX^o 
0«i*SiK-^S2 4 0 3 :ciSffl-r^Ci:r7<T*^, 

[0 18 9] 1116 (F) a7a> □ > :i ^ — "c" 

JO 0 , 2 5 0 1 . Ttil?, 2 5 0 2 . Stk-SS 2 5 0 
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5o *»B^(sa^^^'S 2 5 0 3 ;riaffl-r-5. ; hf)^-z-^ 
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